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STUDIES ON PRICKLY HEAT1
I. CLINICAL AND STATISTICAL FINDINGS
MARION B. SULZBERGER, CAPTAIN (MC), USNR AND
L. OTIS EMIK, LT. (jg), H(S), USNR
Prickly heat (miliaria or sudamina) is one of the most common skin diseases.
In temperate zones during the hot, humid seasons, it affects many babies and
children and some adults. In certain parts of the tropics of both hemispheres,
great numbers of persons are affected, both ashore and afloat. Some suffer
almost continuously, others for only a short period or only intermittently. No
one who has once had prickly heat need be told that the sum of discomfort, noc-
turnal restlessness and diurnal irritation reaches large proportions; and in some
instances, prickly heat paves the way for more serious conditions, such as im-
petigo, folliculitis, furunculosis, and perhaps even operational fatigue and "tropi-
cal asthenia".
In spite of the high incidence and medical and military importance of prickly
heat, the literature contains but few reports of factual and experimental studies.
For this reason a series of studies was carried out on a group of people which in-
eluded a high proportion of sufferers from prickly heat. The main objective of
the investigations which form the subject of the present communication was to
discover which of the many current beliefs regarding prickly heat could be sub-
stantiated.
SUBJECTS, TIME, PLACE
Two hundred sixty-one officers and men of U. S. Naval Medical Research
Unit No. 2 were examined and questioned by the senior author during August,
1945, in order to obtain information relative to prickly heat occuring in members
of the Unit since their arrival on Guam, Marianas, in January 1945.
DESCRIPTION OF THE DERMATOSIS
It is perhaps unnecessary to describe in detail the eruptions of prickly heat.
The cases in our series presented one of two main forms :—The first consisted of
small pinhead-sized red or pink, elevated, conical or hemispherical papules and
papules with minute vesicles or pustules at their apices. These lesions were
sometimes rather sparsely strewn, while at other times they were so closely set
on the surface that palm-sized or larger areas were almost entirely covered.
The eruptions often favored the back and sides of the trunk, the abdomen and
flare of the ribs, and the sites of friction of belt, wrist-watch bands and other ar-
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tides and clothing. Only the palms and soles were always entirely free, though
the face showed a very significant degree of relative freedom.
The second and less common type of eruption consisted of somewhat larger
individual lesions. On close inspection, these were seen to consist of dicrete,
tense vesicles, each surrounded by a narrow halo of erythema. These larger
lesions showed less tendency to close-setting than did the small pinhead-sized
papules and papulo-vesicles. Both types of eruptions were sometimes present
in the same individual.
SYMPTOMS
Symptoms consisted of the sensation of pricking or sticking, burning or itch-
ing. The pricking or sticking sensations were often brought on quite sharply
by anything which stimulated rapid or sudden secretion of sweat, e.g. effort,
exercise and heat; hot showers; cold showers followed by exercise; getting
dressed in a hot room; getting up from bed and moving about in a hot room,
etc.
The severity of the objective signs and of subjective symptoms varied from
the mildest to the most severe and seriously annoying eruptions, leading to loss
of sleep and impairment of morale. The symptoms did not always coincide in
degree with the signs; a few patients complained bitterly despite a relatively
mild eruption, and vice versa.
COURSE
The course was erratic, often with inexplicable onset and apparently spon-
taneous remissions. Sometimes the same areas would flare up repeatedly; at
other times old areas would heal while new ones became involved. Spontaneous
remissions of long duration were not uncommon.
PATROGENESIS
Heat, humidity, sweating, interference with adequate evaporation and friction
play an undoubted role in the pathogenesis of prickly heat. Many, though
not all, cases would flare up during stretches of hot, humid weather, and clear
up during periods of cooler temperature and lower humidity. Working indoors
provoked eruptions in some persons who had remained free or relatively free
of the dermatosis as long as their work kept them in the open air (see below).
TUERAPY
Therapy is largely palliative and consists in the main of cooling keratolytic
and drying tinctures, lotions and powders. In many cases any procedure which
produces superficial desquamation will lead to the termination of a particular
attack. The local applications which we have found to be among the most
useful consist of the following:
A. Menthol 1%
Glycerin 1%
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Salicylic acid 4%
Alcohol 95% q.s.






Lime water AA q.s. Ad 240.0
S. Dab on affected areas several times daily.
Exposure to sunlight seems to be a "two-edged sword" (see below). Never-
theless, many people are helped if they sun themselves and still keep cool, for
example, lying quietly in a breeze. Measures that accelerate desquamation,
such as painting the affected areas twice daily with 20% salicylic acid in 95%
alcohol, or a full erythema dose of "cold quartz lamp" ultraviolet rays every
few days, often produce relief and a temporary "cure". The rationale and
possible mode of action of this form of therapy will be discussed in another
communication (1, 2).
INCIDENCE
Of the 261 men who form the basis of this report, 173 or 66% had some prickly
heat while on the island of Guam; and 88 or 34% remained unaffected.
Of the 173 affected persons, 35 or 20% had severe and widespread eruptions;
65 or 38% had moderately severe eruptions; and 73 or 42% had mild eruptions.
RELATION TO COMPLEXION
it is often stated that blond, fair-skinned and red-headed persons are more
susceptible to prickly heat than are dark complexioned people. The following
are our figures on this point:
Light blonds, 10 of 19 or 53% affected;
Medium fair, 46 of 66 or 70% affected;
Brunet, 94 of 137 or 69% affected;
Swarthy, 14 of 21 or 67% affected;
Red-haired, 4 of 8 or 50% affected;
Negroes, 5 of 10 or 50% affected.
While some of the subgroups are too small to permit definite conclusions, there
was no evidence of a trend indicating that light complexioned or red-haired per-
sons are more inclined to prickly heat than are dark complexioned ones.
RELATION TO OBESITY
There seems to be a rather general impression that fat people are more prone
to have prickly heat then are thin ones. Our figures bearing on this impression
are as follows:
'Formula suggested by Comdr. Frank Addenbrooke, (MC) USNR.
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Prickly heat occurred in:
16 or 57% of the 28 thin people;
110 or 65% of the 169 "average-weight" people;
41 or 75% of the 55 slightly obese;
6 or 67% of the 9 obese people.
Here, too, there was no observable trend supporting the concept that fat persons
are more susceptible than are thin ones.
Despite the failure of our figures in the last two sections to show that the
incidence of prickly heat was significantly greater in fair, fat people, it is our
impression that the eruption showed some tendency to be more annoying and
more resistant to treatment in a few obese, fair-skinned subjects.
SUN-TANNED VS. UNTANNED PERSONS
It has been quite commonly held that sun-tanned persons are more resistant
to prickly heat than are untanned ones. The figures, which follow, apply to this
belief:
54 or 57% of 94 untanned men were affected;
52 or 74% of 70 slightly tanned men were affected;
56 or 69% of 81 moderately tanned men were affected;
11 or 69% of 16 markedly tanned men were affected.
Although there is no evidence that tanning prevents or cures prickly heat, several
acts which have bearing on this problem will be discussed below.
SUN-TANNED VS. UNTANNED AREAS OF SKIN
It was conceivable that the general state of tanning might not be as significant
as the local state of the particular skin areas. The following figures represent
an analysis dealing with this question:
In 35 or 28.5% of 122 tanned individuals, the tanned areas were somewhat more
affected than the untanned ones.
In 36 or 29.5% of the 122 tanned individuals, the untanned areas were some-
what more affected than the tanned ones.
In 51 or 42% of the 122 tanned individuals, tanned and untanned areas were
about equally affected.
The above figures do not suggest that tanned persons or tanned areas of skin
are less susceptible to prickly heat than are untanned ones. Nevertheless, it
was quite evident that in many persons sun-tanning produced a distinct and
rapid beneficial effect. This was apparent both from the histories and from
the sharp confinement at times of the eruption to untanned areas. Unfortu-
nately there were also persons who were not helped; and others who stated they
were made worse by exposure to the sun. The available data do not eluci-
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date the causes of these differences in response. Nevertheless, it is to be re-
called that the conditions under which the tanning was acquired, as well as the
degrees of tanning, differed greatly from individual to individual. It was our
impression that when a sharp reaction to sunlight and rapid tanning could be
acquired without profuse sweating, the effect was quite often beneficial.
The therapeutic effects of deliberate exposures to natural sunlight also varied:
16 people were helped; 16 made worse; and no effect was seen in 7.
RELATION TO THE "CLIMATE" OF THE PLACE OF WORK
We had an opportunity to study this because 38 or 14.5% of the 261 subjects
worked in particularly hot humid environments such as the laundry and kitchens;
while 27 or 10.5 % worked in air-conditioned rooms. The remainder were exposed
to the natural and seasonal indoor and outdoor climate of the area. The ob-
taining natural conditions were those of high heat and high relative humidity.
The average daily temperature was over 88°F., and the average relative humidity
was over 71% in the places of work without air-conditioning. The figures of
incidence of prickly heat in the three groups were as follows:
26 or 68% of 38 working in kitchen, laundry etc. had prickly heat;
10 or 37% of 27 working in air-conditioned rooms had prickly heat;
137 or 70% of 196 working in the natural indoor and outdoor environment
had prickly heat.
Here again we can see no evidence that work in laundry, kitchens etc. increased
the incidence of prickly heat. However, the laundry and kitchen workers
included the only 10 negroes in our series; and in these the incidence of prickly
heat was 50% as compared with the overall incidence of 66%. Moreover, while
the absolute incidence was no higher in the kitchen and laundry workers than in
other workers, we were impressed with the fact that the disease in this group
tended to be more annoying, more recurrent and more chronic, just as was the ease
in the fair-skinned and obese.
Although the series is small, our figures appear to support the statement that
working in air-conditioned rooms for approximately 8 hours out of each 24 has
a significant effect in preventing prickly heat. It should be added that the 10
cases which did appear in the workers in air-conditioned laboratories were, with
a single exception, quite mild and evanescent.
RELATION TO FAMILY ORIGIN, USUAL HABITAT, RACE AND SEX
There was no significant difference in the incidence of prickly heat in those
of north European or south European, Mediteranean and Latin-American Stock.
Nor was the place of usual residence of influence; men coming from hot, humid
gulf coast of the United States were neither more nor less affected than those
from dryer and colder regions.
No racial resistance to prickly heat could be discovered. Examination and
questioning revealed that Chamorro natives of Guam are often affected by prickly
heat, and so are the Japanese prisoners of war on the island. As has been shown,
5 of the 10 negro mess boys in our group had prickly heat. While this is some-
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what lower than the 66% Incidence in ourwhole group, the reduction cannot be
regarded as significant.
There was no notable influence of sex on the suceptibility to prickly heat.
Of 46 female nurses questioned, 30, or 65%, had or had had prickly heat.
TIME OF ONSET AFTER ARRIVAL IN THE TROPICS
The median time of onset of prickly heat was at six months after arrival on
Guam. While a few persons had prickly heat within a short time after arrival
In January, the majority did not have significant eruptions until 4 to 7 months
later. The cause of this "latency" or resistan1 period is unknown. The Cha-
morro physician of the island stated that most cases of prickly heat among natives
appear during the month of May. In our group certain artificial factors may
have contributed to the deayed appearance. The habitat and work of almost
all of our subjects underwent a radical change in late April and early May. Work
on outside construction was completed and there was much more work indoors
from the end of April on; the group moved from tents to barracks; laundry and
washing facilities were changed and improved; etc. The available data do not
furnish an evaluation of the importance of each of these factors in contributing
to the Increased number of cases of prickly heat, but it is probable that the main
cause of the Increase was a seasonal one of longer periods of practically uninter-
rupted higher temperatures and higher relative humidities.
SUMMARY AND CONCLUSIONS
1. Two hundred sixty-one officers and men of U. S. Naval Medical Research
Unit No. 2 were examined and questioned in order to ascertain certain facts
concerning prickly heat.
2. One hundred seventy-three, or 66%, were affected by prickly heat at some
period of the 7 months between the time of the Unit's arrival on Guam and the
date of our examination in August, 1945.
3. The incidence of prickly heat was not significantly greater in blond, fair-
skinned people or in red-headed persons, than in dark-haired, dark-complexioned
people.
4. The incidence of prickly heat in those of normal weight was not significantly
different from those over or under normal weight. There was, perhaps, some
tendency for the eruptions to be more disagreeable, persistent and recurrent in
fair-skinned and obese people.
5. A group of persons working in particularly hot and humid places, such as
the kitchens and laundry, exhibited no higher incidence than the other men.
However, there was perhaps some tendency for the eruptions in this group to
be more annoying, longer-lasting and to have more recurrences than in others.
A small group of men working about eight hours of each 24 in air-conditioned
rooms presented an incidence of prickly heatsignificantly lower than that in those
whose places of work were not air-conditioned.
6. Sun-tanned and untanned persons and sun-tanned and untanned areas
of skin were about equally affected. However, in many persons, sun-tanning
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seemed to have both a prophylactic and a therapeutic effect; in others, no such
beneficial effects could be noted; and in still others, exposure to sunlight appeared
to be harmful.
7. The incidence of prickly heat could not be proved to be significantly in-
fluenced by familial origin, place of former habitat, or race.
8. There was no discernible influence due to sex. The men of our TJnit and
white female nurses of a neighboring hospital were about equally affected.
9. Although several persons were troubled almost immediately after landing,
the mean time of onset in the affected group was 6 months after arrival on Guam.
This latent period, as well as the erratic onset and course of prickly heat, cannot
as yet be satisfactorily explained. Several possible causes are discussed.
10. In our hands the best available therapy has been a combination of cooling
and drying remedies and of those which produce desquamation. The mecha-
nisms by which these therapeutic measures may produce their effects, as well
as the manner in which heat, high humidity, constant sweating and poor evap-
oration play a role in causing prickly heat, will be discussed in another report.
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